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Introduction
The chemistry of iridium PCP pincer-type complexes has been continuously developed over the last decades, mainly owing to their applications as active homogeneous catalysts in the dehydrogenation 1 of alkanes, 2-6 alcohols 7-8 and amineboranes. 9-10 Oxidative additions and reductive eliminations are fundamental processes in these and many other catalytic transformations and stoichiometric reactions, and are highly influenced by the electronic properties of the metal centre. 11 In this aspect, the application of all-aliphatic pincer backbones is a relevant task, since the properties of a C(sp 3 )-compared to the more common C(sp 2 )-based PCP complexes might differ significantly due to electronic factors such as stronger trans influence by the metallated carbon and a metal centre with higher nucleophilicity.
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Also, the hybridization is expected to influence the rate of any concerted reaction.
yses were performed by H. Kolbe Microanalytisches Laboratorium, Mülheim an der Ruhr, Germany.
Crystallography. XRD-quality crystals of compounds 4, 5a and 5b were obtained through recrystallization from toluene or hexane. Intensity data were collected with an Oxford Diffraction Excalibur 3 system, using ω-scans and MoKα (λ = 0.71073 Å) radiation. 28 The data were extracted and integrated using Crysalis RED. 28 The structure was solved by direct methods and refined by full-matrix leastsquares calculations on F 2 using SHELXTL5.1. 29 Compound 4 formed small, weakly diffracting crystals, giving rise to a high R int . 30 Non-H atoms were refined with anisotropic displacement parameters. Hydrogen atoms were constrained to parent sites, using a riding model. For 5a and 5b attempt were made to locate the hydride atoms. Although residual electron density could be located in the expected area trans to CO and Cl, respectively, all attempts to model this as a hydide failed, giving unreasonable distances and angles and negative isotropic thermal parameters.
Molecular graphics were generated using CrystalMaker® 8.3.5. After stirring at room temperature for 1.5 h, the solvent was removed in vacuo, and the yellow solid residue was recrystallized from hexane. Yield: 7.8 mg (78% Refluxing ligand 1 and IrCl 3 ⋅H 2 O in DMF gave a yellow solid material that was shown to be complex 5b, an isomer of 5a. This type of cyclometallation where the solvent is the carbonyl source, was previously observed by Azerraf and Gelman in the formation of a dibenzobarrelene based PC(sp 3 )P iridium complex.
8a, 8c
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The structural isomers 5a and 5b are clearly distinguishable by means of NMRspectroscopy, most notably in the 31 The molecular structures of compound 5a and 5b are given in Figure 2 . Notably, the two isomers 5a and 5b have different orientations of their respective hydride ligands relative to the α-hydrogen, as illustrated in Schemes 1 and 2. In case of 5a, the hydride and α-hydrogen are located anti to each other, while in 5b they are syn. All previously reported PC(sp 3 )P complexes with iridium 26, 36 show an anti configuration and this seems to be the preferred outcome of a metallation involving a concerted oxidative addition process via a C-H σ-complex. This is therefore what is observed in the fast CO addition to 2 which has an anti configuration. Gelman observed that the quality of the DMF influenced the outcome of the cyclometallation reaction, affording a PC(sp 3 )PIrH(CO)Cl complex in the presence of water The observations by Gelman and the syn configuration of the hydride ligand and α-hydrogen in 5b probably means that the mechanism for formation of the cyclometallated species in DMF is not a simple C-H oxidative addition but involves several deprotonation/protonation steps. There was no tendency for isomerization of 5b. Overall, this indicates that the syn configuration is thermodynami-
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Scheme 3
Conclusions
In summary, we have described the synthesis of new cyclohexyl-based PCP carbonyl complexes with iridium(I) and iridium(III). As noted earlier, the C(sp 3 ) ligand gives a more electron rich metal complex than observed for the corresponding aromatic systems. Furthermore, we have, for the first time, isolated the thermodynamically more stable syn isomer of a PC(sp 3 )P complex with iridium. 
